Abstract
Results
The prevalence of antenatal depression was 13.7%. In the logistic regression, the only socio-demographic and health behavior factor significantly related to antenatal depression was sleep quality. Negative life events were not associated with depression in the fully adjusted model. Path analysis showed that the eventual direct and general effects of negative automatic thoughts were 0.39 and 0.51, which were larger than the effects of negative life events.
isolation from their spouses, and the mental health services in rural areas were limited [36] [37] [38] .
In present rural China, this issue is more complex. There has been a trend that many male laborers prefer to go to urban areas as migrant workers since the 1980s. Since the dual division system of city and countryside did not allow migrant workers to relocate the whole family with them to urban areas, many wives of the migrant workers had to be left behind in their rural residences, doing farming work and taking care of families. That created a burden on the daily life of the left-behind wives, and led to their worse mental health status [39, 40] . This is the first study that aimed to assess the mediating effect of negative automatic thoughts between negative life events and antenatal depressive symptoms among rural pregnant women in China. We postulate that among rural pregnant women in China, negative life events and antenatal depression are mediated by negative automatic thoughts.
Materials and Methods

Study design and participants
The study is a cross-sectional hospital-based survey, and it was conducted in Mianzhu County in Sichuan Province and in Gaobeidian County in Hebei Province, China. Ethical approval and consent processes were obtained from the institutional review board of the School of Social Development and Public Policy at Beijing Normal University.
Ten volunteers, who were graduate students majoring in psychology, received a two-day training to be qualified interviewers, and they investigated the participants. In Mianzhu County, the data were collected twice, once in June 2012 and once in October 2012. The data collection in October interviewed a new population of pregnant women. In Gaobeidian County, the data were collected only in October. Each collection lasted for approximate eight days. A self-rating questionnaire was distributed to pregnant women who were receiving routine prenatal care at the hospitals. The women completed the self-reporting questionnaires in approximate 30 minutes during their waiting for a routine antenatal check-up. A signature on the consent form was regarded as a sensitive issue in local cultural context, and participants could reject the investigation because of it. Moreover, this anonymous study was little risk to participants. Thus, an informed oral consent was obtained from each study participant instead of a written consent. The study had been explained to each participant by volunteers, and the volunteers had answered the participants' questions prior to asking for their permission to conduct the investigation. Participation was entirely voluntary, and each participant had the right to withdraw or to refuse to provide information at any time during the study.
The participants from Mianzhu County got interviewed at Mianzhu People's Hospital and Mianzhu Maternal and Child Health Hospital, where around 70% of the pregnant women in this county received antenatal care and post-delivery services. The participants from Gaobeidian County got interviewed at Gaobeidian County's Hospital, where nearly 50% of the pregnant women in this county received antenatal care and post-delivery services. The two hospitals where this study was conducted are the top ranked hospitals in the two counties.
Measurements
Antenatal depression was rated by the Edinburgh postnatal depression scale (EPDS).EPDS is a 10-item self-reporting instrument, used to screen for antenatal depressive symptoms, and it is most frequently used in epidemiological research about antenatal depression [41, 42] . The items are rated on a 0 to 3 scale, yielding a total score range of 0 to 30. The items focus on the cognitive and affective features of depression. The EPDS has been employed in studies of China, and it was reliable in measuring prenatal and postnatal women's depression [43] [44] [45] [46] . The Cronbach's alpha coefficient of the Chinese version of the EPDS in this study was 0.689. A cut off point score of !13 was used to determine depressive symptoms in the bivariate correlation analysis, as was recommended in a previous study [47, 48] .
The perceived pressures of pregnancy were rated by an 11-item self-assessment scale which is a short-form of the pregnancy pressure scale (PPS) developed by Zhanghui Chen et al. The Cronbach's alpha coefficient was reported to be 0.84 [49] . This scale contains three subscales: pressure from identification of the parent's role, pressure from the concerns of maternal and child health, and pressure from the change of body shape or physical activities. The scale measures the perceived stress of major pregnancy-related events by using a 4-point Likert scale from 1 (none or little) to 4 (high). The total score is used as an index of perceived stress. Possible stressful experiences include: fears about important people disliking the baby, concerns about reduced leisure time with a baby, fears about the safe delivery of the baby, anxiety about birth defects, fears about complications during delivery, fears about pain during delivery, concerns about changes in body shape, fears about competence as a mother, fears about the negative impact of the baby on the marital relationship, concerns about providing a healthy living environment to the baby, and other pregnancy-related stresses.
The negative automatic thoughts were measured by the automatic thoughts questionnaire (ATQ) [43, 50] . This 30-item questionnaire is devised to measure the frequency of the occurrence of automatic negative thoughts associated with depression. Four aspects of automatic thoughts are measured. They are personal maladjustment and the desire for change, negative self-concepts and negative expectations, low self-esteem, and helplessness. The responses of every question are provided on a 5-point scale from not at all (1) to all of the time (5). A high total score indicates more frequent negative thoughts. The questionnaire has been used in many studies about depression in China and elsewhere. The studies in China found that a change of the scores of the ATQ was significantly consistent with the change of the scores of the Self-Rating Depression Scale [51] [52] [53] . In the current study, the examination of the internal consistency of the ATQ yielded a coefficient alpha of 0.93, which suggested a high level of internal consistency. The ATQ-30 appears to be a reliable measure of automatic thoughts in depression.
The negative life events were measured by the life events scale for pregnant women (LESPW) [54] . This scale is self-rating, and it is designed specifically for pregnant women. It includes life events which lead to different levels of sensation, and the events concern family life, work and study, social relationships, etc. There are 53 events, and they are divided into two groups which involve subjective events (SE) and objective events (OE) separately. The OE are also divided into three levels by the extent they impact the emotion of the pregnant women, and they are grouped into OE1, OE2, OE3. The current study used the OE, because the SE are more related with subjective feelings, while we have used other special tools to measure them, which are negative automatic thoughts, stress, and antenatal depression. Thus, we only need the events of in the OE as the events that can lead to stress and depression. Besides, the current study only employed OE2 and OE3, because the events included in OE2 and OE3 have greater significance on sensation to people, and they can have a greater and long-lasting impact on pregnant women's depressive level. Thus, in order to decrease the influence brought by the temporality of events, we only chose events in OE2 and OE3. The events are all negative life events, which fit well with the objective of this study. A total of 34 life events in OE2 and OE3 were used. In the current study, the scale showed a good internal consistency (Cronbach's Alpha = 0.60).
The socio-demographic and health behavior factors include the participants' age (18-24 years; 25-29 years; !30 years), region (Mianzhu; Gaobeidian); level of education (middle school or lower; high school; college or above), parity (primigravida; others), monthly family income (USD <326; USD 326-816; USD !816), living site (village; city), planned pregnancy (yes; no), body mass index (BMI) (overweight is defined as BMI!23 among Asian population by WTO), the stage of gestation (0-28 weeks; >28 weeks), employment (unemployed; parttime job; full-time job), sleep quality (good; fair; poor), smoking history (yes; no), alcohol use history (yes; no), whether the husband is a migrant worker (yes; no).
Statistical analysis SPSS 17.0 (SPSS Inc, Chicago, IL) was used for statistical analysis. A descriptive analysis was performed for the socio-demographic and health behavior characteristics (region, age, level of education, monthly household income, living site, employment, planned pregnancy, BMI, gestation stage, parity, sleep quality, smoking history, alcohol use history, whether the husband is a migrant worker). Chi-square tests and a bivariate correlate analysis were performed to examine the correlation between the outcome variable and the independent variables, and the socio-demographic and health behavior factors. Logistic regression was used to test the sociodemographic and health behavior factors, negative life events, stresses of pregnancy, and negative automatic thoughts as predictors of antenatal depression. All of the estimates were accompanied by odds ratios (OR) and 95% confidence intervals. AMOS 17.0 was used for the path analysis. Negative life events, negative automatic thoughts, stresses of pregnancy, and antenatal depression were included in the models. The comparative fit index (CFI), the incremental fit index (IFI), and the root mean square error of approximation (RMSEA) with 90% confidence intervals were used to estimate the model fit.
Results and Discussion Results
The mean age of the participants was 25.49 (min = 18.0, max = 42.0; standard deviation [SD] = 3.85) and nearly half (47.3%) of the participants were 18-24 years old. Nearly half of the pregnant women (47.8%) completed middle school or less. Most of the pregnant women (82.0%) had a family monthly income lower than 816 USD. Most of the pregnant women (86.9%) were unemployed during their pregnancy. Approximately half (50.5%) of the pregnancies were planned. More than half (58.7%) of the women were primigravida, and most of them (70.8%) had been pregnant for more than 28 weeks. The BMI of most of them (74.5%) were over 23. More than half (52.7%) of the pregnant women had a fair quality of sleep, and there were smaller percentages of pregnant women with a good quality of sleep (39.2%) or a poor quality of sleep (8.1%). Almost all (98.2%) of the pregnant women had no smoking history, and almost all (94.3%) of the pregnant women had no history of alcohol use. Over half (54.5%) of the pregnant women's husbands were migrant workers ( Table 1) .
The mean score of negative automatic thoughts was 39.07 (min = 30, max = 99; SD = 10.71), and the median score was 35.00. The mean score of negative life events was 105.31 (min = 0, max = 515; SD = 100.27), and the median score was 84.00. The mean score of stresses of pregnancy was17.11 (min = 10, max = 40; SD = 4.70).
The mean score of antenatal depression was 8.71 (min = 0, max = 25; SD = 3.91), and the median score was 9.00. The EPDS cutoff point recommended by Rubertsson's study is a score of !13. According to this criterion, the prevalence of major depressive symptoms in the current study was 13.7% [48] . Table 2 displays the bivariate correlations between antenatal depression and the sociodemographic and health behavior factors in the study. Antenatal depression was only significantly correlated with the sleep quality (p = 0.001), while other variables didn't have a significant relationship with antenatal depression. Table 3 displays the results of the bivariate correlations. Antenatal depression was significantly and positively correlated with negative life events (r = 0.33, p<0.01), stresses of pregnancy (r = 0.44, p<0.01), and negative automatic thoughts (r = 0.54, p<0.01). And the results show each of the four variables was significantly correlated with the other three. Table 4 shows the results of logistic regression for predicting the variables of antenatal depression. According to the results, significant predictive variables included sleep quality, the stresses of pregnancy, and negative automatic thoughts. Among them, higher scores of negative automatic thoughts (OR, 1.08; 95% CI, 1.04-1.11) and a higher level of stress of pregnancy (OR, 1.12; 95% CI, 1.04-1.21) were significantly related with a higher level of antenatal depression.
Based on the regressive model above, we tested three path analytic models that predicted antenatal depression (Fig 1) . In Model 1, negative life events and stresses of pregnancy were used as the predictors, and antenatal depression was the parameter estimate. In Model 2 and 3, negative automatic thoughts were included as a predictor of antenatal depression, and this was also a parameter estimate of negative life events in Model 2 and 3.
In Model 1, there are three hypotheses. The first one was that negative life events had a direct effect on antenatal depression. The second one was that stress had a direct effect on antenatal depression. The third one was that stress played a mediating role between negative life events and antenatal depression. The fit indexes were good for this model (χ 2 (206, n = 275) = 608.265, p<0.001; χ 2 /df = 2.95; RMSEA = 0.063, IFI = 0.827, CFI = 0.824). In Model 2, there are four hypotheses. The first hypothesis was that negative life events had a direct effect on antenatal depression as important predictors. The second hypothesis was that negative automatic thoughts and stresses of pregnancy had direct effects on antenatal depression separately. The third hypothesis was that stress had a mediating effect between negative life events and antenatal depression, and it had a mediating effect between negative automatic thoughts and antenatal depression. The fourth hypothesis was that negative automatic thoughts had a mediating effect between negative life events and antenatal depression. So we included negative automatic thoughts into Model 2. This Model revealed significant direct and indirect paths from negative life events to antenatal depression, and the fit of the model was better than it of Model 1 (χ 2 (344, n = 434) = 955.859,p<0.001; χ . The path models demonstrate that antenatal depression was influenced by negative life events, stresses of pregnancy and negative automatic thoughts. In Model 1, the model fit indices indicated that this model was good. In Model 2, after adding negative automatic thoughts, the indices were improved. In Model 3, after moving away the path between negative life events and stresses of pregnancy, the indices did not change much, and the final model was simplified, indicating that the final model was better.
We assessed how well the three variables could predict antenatal depression in Model 3. The results showed that negative automatic thoughts had a greater direct effect (0.39) than negative life events (0.23) and stresses of pregnancy (0.24) did. The general effect of negative Table 3 . Bivariate correlate analysis of the scores of antenatal depression, stresses of pregnancy, negative life events and negative automatic thoughts. Table 4 . Logistic regression analysis of socio-demographic and health behavior factors and life events of pregnancy, stresses of pregnancy, and negative automatic thoughts for antenatal depression. automatic thoughts (0.51) was greater than the effects of negative life events (0.42) and stresses of pregnancy (0.24).
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Discussion
To our knowledge, this is the first study examining the mediating effect of automatic thoughts between negative life events and antenatal depression in rural China. The results of this study proved the hypothesis that negative automatic thoughts play an important mediating role between negative life events and antenatal depression. The results indicate that there is more than a direct effect between negative life events and antenatal depression [55] . This result is in agreement with Beck's cognitive behavioral theory [26] . Previous studies have proved the significant mediating role of automatic thoughts among migrant populations, children and undergraduate students [23, 52, 56] . Moreover, a culturally sensitive cognitive-behavioral therapy was implemented among Chinese pregnant women. It also declared that the key to that intervention was to target the irrational thoughts which were relevant to the life stories told by the pregnant women. And then replace the irrational thoughts with more positive ones [57] . This current study provided further evidence that for pregnant women in rural China, negative automatic thoughts were also significantly and positively associated with their antenatal depression. From the results of the path analysis, this study also found that by comparison with negative life events, negative automatic thoughts had larger direct and general effects on antenatal depression.
Except for sleep quality, the current study did not find any other socio-demographic and health behavior factor which was associated significantly with antenatal depression. The result contradicts some previous studies, which found that the risk factors of antenatal depressive Negative Life Events and Antenatal Depression: Negative Automatic Thoughts symptoms included lower income, lower education, smoking, alcohol abuse, and single status. Some studies in East Asia found that younger age and unemployment could also contribute to antenatal depression [7, 10, [20] [21] [22] 58] . This may be because our sample included a large proportion of pregnant women who were of young ages between 18-29 years old (82.4%). Most of them had educational backgrounds lower than college (80.8%), had monthly family incomes of less than 816 USD (82.0%), and most of them were unemployed (86.9%). The similar characteristics impair the powerfulness of socio-demographic and health behavior factors as predictors.
Previous studies found that the lack of partner support was among the strongest predictors of depression during pregnancy [59, 60] . However, in the current study, there was no significant difference in the depressive level between normal pregnant women who had their husbands around and those whose husbands were migrant workers. It is also known that in this study, over half of the migrant workers (53.2%) visited home at least once a week, and 76.9% of migrant workers contacted their wives every day. It can be drawn that most migrant workers would have a frequent contact with their wives, and this would allow them to provide a good emotional support to their wives. Besides, take financial difficulty, which is another factor associated with perinatal depression, into consideration, since migrant workers could bring the family with more financial income, that could help to decrease their wives' financial stress and antenatal depressive level [61] .
It is still inconvenient for people in rural China to seek for medical treatment for psychological illness, as a result of a severe lack of medical resources [62] . What makes it worse, since the stigma towards people with psychological problems still exists, some depressed pregnant women might hesitate to seek for treatment and assistance. Additionally, in order to avoid the risk of medication, some Asian pregnant women are more hesitant to take antidepressants such as SSRIs [63] . Thus, involving the medical service and socio-cultural background in future studies will help to explore the feature of cognition style of the pregnant women in rural China.
There are several limitations of this study. First, this study mainly focused on the variable of automatic thoughts. However, as the traditional society in rural China is experiencing great changes in many aspects, not much is known about the situation of community support, family support, marital conflicts, and other external environmental factors regarding pregnant women [64, 65] . Thus, without having a deeper consideration about those important issues, our study couldn't uncover more of the characteristics related with the cognition style of Chinese rural pregnant women. Second, as a cross-sectional study, this current study couldn't draw a causal relationship between automatic thoughts and antenatal depression among the participants.
Conclusions
In conclusion, negative automatic thoughts have a potential important mediating effect between negative life events and antenatal depression.
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